Methods
This study was approved by the Research Ethics Committee (CEP) CESMAC University Center with the protocol number of 630.849 in 2014. This was a study of descriptive and cross-sectional, conducted in a hospital in the city of Maceio, Brazil. For the sample, they were elected 152 patients with a clinical diagnosis of stroke confirmed by computed tomography scan (CT). They included patients of both genders, aged over 18 and who have involvement of the frontal lobe by stroke. They excluded those diagnosed with psychiatric disorders, language comprehension deficiency, primary auditory or visual impairment, alcohol abuse history and/or illicit drugs (134). After application of the inclusion criteria, were selected 18 patients, and 02 of these died, leaving then 16 patients who were included in the final sample of this research. All participants gave their consent by signing the Informed Consent Form.
The patients were later divided into two groups. One group with patients who had had right frontal lobe damage (RF) and the other with those who had suffered left frontal lobe injury (LF).
A neuropsychological test was then administered by a skilled professional (psychologist), preferably in the morning, at the bedside of the patient, in the ward, always with the consent of the participants. The Wisconsin Card Sorting Test (WCST) was used to evaluate the executive functions of the brain. It assesses abstract reasoning and the thought flexibility needed to generate strategies for problem solving, in response to changing stimulus conditions [13] . A highly sensitive test, the WCST is one of the most widely used neuropsychological tests of frontal lobe dysfunctions [14] .
The test WCST consists of four stimulus cards and 128 letters of response (02 decks of 64 cards). The stimulus letters are composed of 04 letters (one with a red triangle, one with two green stars, one with three yellow crosses and another with four blue circles). These letters reflect only three stimulus parameters to be given to the individual: color, shape and number. The response letters are contained in two decks of 64 cards that also exhibit figures in various ways (crosses, circles, triangles or stars), colors (red, blue, yellow or green) and picture numbers (one, two, three, or four figures). Each card response can be combined with a letter stimulus to a stimulus parameter, or a combination of the three parameters of stimulation. In the test application the stimulus cards are placed in front of the individual, from left to right: a letter with a red triangle, the other with two green stars, most with three yellow crosses and the last four blue circles. After this procedure, the examiner will explain to the patient that cannot tell you what to do only he does association of each card in the deck with one of the four key cards. Then it will be delivered to the individual a deck of 64 cards and is asked to do even the association of each row of the playing card with any of the four stimulus cards with which he thinks suits. It will be verbalized only if each answer is right or wrong, and under no circumstances the correct principle of classification will be revealed. After 10 hits the principle of classification will be modified to form and after 10 more hits will be modified to number, later returning to color and repeating the sequence, without notice to the individual. The test follows until the individual has successfully completed six categories or until the cards response of cards have been fully used, whichever comes first. Subsequently, the data collected relating to the responses of individuals are included in the standard normative tables of test according to age and level of education.
Statistical analysis was performed using the program "Statistical Package for Social Sciences" (SPSS) version 20.0. For comparison between groups was used Mann-Whitney test and considered the alpha level of 0.05 on the statistically significant results. Data from this study were organized descriptively in tables and graphs. For scalar variables, the analysis was done by observing the minimum and maximum values, and from obtaining means and standard deviations. For categorical variables, we calculated the absolute frequencies and percentages.
Results
The sample consisted of 16 patients who had had a cerebrovascular accident (CVA). The mean age for patients with right frontal lesion was 56.0 years and for those with left frontal lesion 54.3 years. On average, the former group had suffered the CVA 09 days before, whereas for the latter that number was 07 days ( Table 1) . Table 2 shows the analysis of the socio-demographic characteristics of the sample. Clinical data of patients in both groups can be seen in Table 3 . Table 4 brings the scores achieved by the individuals in the two groups in the Wisconsin Sorting Card Test (WSCT), which had the purpose of assessing their performance regarding executive function. No statistically significant difference was seen between the groups and variables tested.
The result obtained after analysis using the Test of Nonverbal Intelligence (R1) demonstrated that, from their scores, 100% of the participants from both groups had their intelligence ranked as "inferior" if compared to what was expected in view of the schooling and region studied. Table 5 shows that patients in the group LF scored lower than those in the group RF (p = 0.029).
Upon assessing the number of correct answers, the number of misses, the number of items left unanswered, and the overall score in the test of Concentrated Attention, no statistically significant results were obtained. Hence, there was no difference in the level of concentrated attention between the LF and RF groups ( Table 6 ). 
Discussion
This study was aimed at analyzing the topography of executive function components in patients who had suffered a cerebrovascular accident that had damaged their frontal lobe; and, according to the results obtained, there was no predominance in executive function components in the right and left frontal lobes, in other words, the executive functions are symmetrically organized in the two frontal lobes. A study that compared the performance of healthy individuals to that of patients with a diagnosis of subcortical vascular disease and who had had a CVA highlighted the difference between the groups by showing that the greater the cerebral impairment the worse the performance in the test. Patients with vascular dementia were shown to have memory loss, diminished processing speed and verbal production, whereas patients with no vascular dementia had attention deficit [15] .
The Frontal Assessment Battery (FAB) is a brief screening test consisting of 6 neuropsychological tasks aimed at evaluating frontal lobe function. The tasks involve cognitive functions and behavioral domains that are controlled by the frontal lobes. A research looked into the performance sensitivity of FAB in the frontal region of patients with injury to the right hemisphere after CVA and concluded that the integrity of the right hemisphere is crucial to a good performance in the FAB. It also demonstrated that conceptualization and mental flexibility were sensitive in the tests in patients with right middle frontal gyrus lesion [16] .
Many a researcher has tried to shed light on the cognitive processes involving patients with CVA using WSCT. Among the most analyzed factors in the studies is concept formation/perseverance, which is assessed using the test. These variables were associated with dorsolateral prefrontal dysfunction and are reflected in two aspects of executive dysfunction: non-perseverative responses and problem solving, as well as the inability to shift attention in a flexible manner.
Studies have shown poor WCST performance for those patients with injuries to the subcortical areas, since these areas have robust connection to the frontal lobes, such as basal ganglia and thalamus. However, the studies do not mention any specific responsibility of the cerebral hemispheres either isolated or in conjuction [17] - [22] .
Chwen-Ying Su et al. analyzed, in a pioneering way, the pattern of performance in WSCT for patients with CVA with putaminal hemorrhage, comparing the differences in WSCT performance between 55 patients with putaminal hemorrhage three months after the lesion and a control group. The results obtained by the researchers showed significant differences between the groups in five WSCT indicators (perseverative errors, perseverative responses, conceptual level responses, number of categories complete, and the number of trials to complete the first category). The patients in the study had deficits in conceptualization and perseverance when compared to the control group. Besides, they were able to complete a smaller number of categories and needed a greater number of trials to complete the first category. They then concluded that there is no significant effect of hemispheric lateralization for any of the WSCT variables [23] . The results of this research are in accordance with those reached by other authors [24] - [27] . Eslinger PJ and Grattan LM noticed that patients with unilateral vascular lesions of the caudate nucleus, putamen, and the anterior limb of the internal capsule showed increased perseveration on the WSCT [27] .
It is known that the WSCT is one of the most frequently administered neuropsychological tests and that some of the most common executive function impairments are the result of ischemic CVAs. Jodzio K and Biechowska Dum carried out a research meant to evaluate the diagnostic use of the WCST as a measure of the executive dysfunction in post-stroke patients. The researchers assessed 44 patients who had recently had unilateral CVA (22 in the left hemisphere and 22 in the right hemisphere) by means of the WSCT. The results demonstrated a negative predictive value greater than the positive predictive value, in other words, normal scoring in the WSCT reliably point to the absence of executive dysfunctions. Performance on the WCST was clearly influenced by the severity of the executive dysfunctions, that is, those patients who presented with severe impairment of their executive functions (measured by go/no-go, fluency, and other tests that appraise executive functions) had a worse performance on the WCST. Lastly, an assessment using multivariate analysis of variance, looking at anterior versus posterior lesions and to the right and left of the lesion as independent variables, revealed a relatively feeble effect of the location of the lesion upon the result on the WCST. Only in the analysis done with the variable "number of completed categories" did we see a smaller number of categories completed in patients with left rather than right hemisphere brain damage [28] . The data from the study by Jodzio K and Biechowska Dum do confirm those found in our study as to the number of categories completed on the WCST being lower for the group of patients with left hemisphere brain damage.
A study was conducted in which divided and concentrated attention were evaluated for post-stroke individuals using the Comprehensive Assessment Battery of Mental Functions 1 and 2 (BGFM-1; BGFM-2); the first was aimed at assessing divided attention, the second at measuring concentrated attention. By not showing any significant difference between the groups that were studied, the statistical analysis did corroborate this research [29] .
Eight patients suffering from aphasia were selected immediately after ictus with the objective of appraising their intelligence using nonverbal tests. The study shows that intelligence measured by the Leiter nonverbal test is better preserved in some aphasic patients [30] .
When appraising the intelligence of the patients in our study, in spite of their having been tallied as "inferior" in the R1 test, those in the LF scored lower on the test (p = 0.029), probably because the right hemisphere is the one responsible for functions such as attention, perception and visual/spatial memory, right-left awareness, social and emotional intelligence, recognition of facial expressions and musical ability, that is, nonverbal skills that are compatible with the sort of test employed. No difference was observed between the groups in this study with regard to the level of concentrated attention in patients with damage to the left or right frontal lobe.
Conclusion
The conclusion reached in this study is that executive functions are symmetrically organized in the two frontal lobes, since the comparison between the groups did not demonstrate a statistically significant difference for any of the variables of WSCT.
